
Incidence and prevalence of epilepsy
among older US Medicare beneficiaries

E. Faught, MD
J. Richman, MD, PhD
R. Martin, PhD
E. Funkhouser, DrPH
R. Foushee, PhD
P. Kratt, PhD
Y. Kim, MS
K. Clements, MA
N. Cohen, RN
D. Adoboe, MPH
R. Knowlton, MD, MPH
M. Pisu, PhD

ABSTRACT

Objective: To determine the prevalence and incidence of epilepsy among US Medicare beneficia-
ries aged 65 years old and over, and to compare rates across demographic groups.

Methods: We performed a retrospective analysis of Medicare administrative claims for 2001–
2005, defining prevalent cases as persons with �1 claim with diagnosis code 345.xx (epilepsy)
or 2 or more with diagnosis code 780.3x (convulsion) �1 month apart, and incident cases as
prevalent cases with 2 years immediately before diagnosis without such claims. Prevalence and
incidence rates were calculated for the years 2003–2005 using denominators estimated from a
5% random sample of Medicare beneficiaries. Results were correlated with gender, age, and race.

Results: We identified 282,661 per year on average during 2001–2005 (a total of 704,243
unique cases overall), and 62,182 incident cases per year on average during 2003–2005. Aver-
age annual prevalence and incidence rates were 10.8/1,000 and 2.4/1,000. Overall, rates were
higher for black beneficiaries (prevalence 18.7/1,000, incidence 4.1/1,000), and lower for
Asians (5.5/1,000, 1.6/1,000) and Native Americans (7.7/1,000, 1.1/1,000) than for white ben-
eficiaries (10.2/1,000, 2.3/1,000). Incidence rates were slightly higher for women than for men,
and increased with age for all gender and race groups.

Conclusions: Epilepsy is a significant public health problem among Medicare beneficiaries.
Efforts are necessary to target groups at higher risk, such as minorities or the very old, and to
provide the care necessary to reduce the negative effects of epilepsy on quality of life. Neurology®
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GLOSSARY
HMO � health maintenance organization; ICD � International Classification of Disease; pPPV � potential positive predictive
value.

Epilepsy is a serious detriment to the physical, cognitive, and social well-being of older adults.
Understanding its epidemiology in this population is of great public health importance espe-
cially as the US health care system deals with increasing numbers of older adults with epilepsy
in the upcoming years.1 Few estimates are available for epilepsy prevalence and incidence in
older adults. Prevalence rates range from 13 to 50 per 1,000 depending on the population
studied.2–5 Incidence rates range from 1.0 to 2.6 per 1,000 depending on age.6,7 These esti-
mates are from geographically localized populations in areas such as the Bronx, NY, or Roches-
ter, MN.6,7 It is not clear whether they can generalize to the larger US population 65 years old
and older, or what the rates are in different age, gender, and racial groups.

The Medicare administrative claims database includes health care utilization data for over
95% of the American population above age 65, and is not restricted by treatment location. It
represents a unique opportunity to obtain generalizable estimates of epilepsy prevalence and
incidence and to assess the burden of epilepsy among older adults. The goals of this study were
to determine the frequency of epilepsy in the Medicare population across demographic groups.
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METHODS To conduct this study, we first identified a group

of Medicare beneficiaries aged 65 and older with claims for sei-

zures and epilepsy; i.e., those who had at least one claim filed by

noninstitutional providers (e.g., physicians) with International

Classification of Disease–Version 9 –Clinical Modification

(ICD-9) codes for epilepsy (345.xx) or for seizures (780.3x) dur-

ing the period 2001–2005. We limited this group to beneficia-

ries who 1) had Medicare because of older age (and not disability

or end-stage renal disease); 2) were continuously enrolled in

Medicare part A and B; and 3) did not have managed care plans

(because administrative claims for beneficiaries in managed care

plans are not available). For this group, we obtained administra-

tive claims for inpatient, outpatient, and physician visits in the

period 2001–2006 to ensure at least 1 year of follow-up for all.

Prevalent cases of epilepsy in each year from 2001 to 2005

were defined using a claim-based epilepsy diagnosis. That is, they

were those of beneficiaries who had either one claim with ICD-9

code for “epilepsy” (345.xx) or 2 claims with ICD-9 codes for

“convulsions” (780.3x) at least 30 days apart among claims for

inpatient stays, outpatient or physician visits for that year. We

eliminated those cases with more frequent seizure claims to ex-

clude those with only acute symptomatic seizures, i.e., caused by

a transient condition. This is based in part on the consideration

that posttraumatic seizures, for example, are typically divided

into “early posttraumatic seizures” occurring often within the

first 2 weeks after injury and “late posttraumatic seizures”: pa-

tients with only early posttraumatic seizures are not diagnosed

with epilepsy. We opted to not exclude 780.31 and 780.32 codes

that indicate febrile seizures because these codes should not ap-

ply to our older population. We did not consider beneficiaries to

be cases in 1 calendar year if they met the claim-based epilepsy

diagnosis based on 2 seizure claims that crossed the calendar

year. We also excluded beneficiaries with claims for seizures that

did not correspond to a physician evaluation or management or

to a medical procedure (Berenson-Eggers Type of Service codes

M for evaluation and management and P for procedures),

thereby excluding claims submitted by ambulance providers, for

example, whose diagnosis of a seizure could be less accurate than

that of a physician.

Incident cases were a subset of prevalent cases and were de-

fined in the same way as above but requiring in addition that

beneficiaries had a “clean period” of 2 years: that is, a beneficiary

had no claims with the 345.xx or the 780.3x codes for a period of

2 years before the claim-based epilepsy diagnosis. We excluded

cases whose first event included a code of 345.x1, which desig-

nates intractable epilepsy. To allow for all beneficiaries to have at

least 2 years of claims data before a diagnosis of epilepsy, incident

cases were identified for the years 2003–2005.

Based on a study by Holden et al.,8 we calculated the poten-

tial positive predictive value (pPPV) of our claim-based epilepsy

diagnosis. In particular, Holden et al. found that 1) cases defined

based on only one claim with ICD-9 345.xx had a PPV of

38.5%, 2) cases defined based on 2–3 claims with ICD-9 codes

345.xx and/or 780.3x had a PPV of 60%–69%, and 3) cases

defined based on 4 or more claims with ICD-9 codes 345.xx

and/or 780.3x had a PPV of more than 78%. We calculated a

lower level pPPV considering how many cases on average each

year were classified as such based on 1, 2–3, and 4 or more claims

with the relevant ICD-9 codes. We calculated a higher level

pPPV considering the proportion of cases that also met the defi-

nition of epilepsy in at least another year and thus, considering

the number of claims with relevant ICD-9 codes over all years.

Analysis. Prevalence and incidence rates were determined for
the years 2003 to 2005. Denominators were obtained using a
5% random sample of all US Medicare beneficiaries age 65 and
older to which we applied the same restrictions used to define the
group of beneficiaries with seizures (no end-stage renal disease,
continuous enrollment in parts A and B, not in managed care
plans).

Prevalence and incidence rates were calculated by race, gen-
der, and age group. Race, gender, and age information was ob-
tained from Medicare files. Racial groups, using Medicare
terminology, included white, black, Asian, Native American,
and other. Age at the time of the epilepsy claim–based diagnosis
was determined using the date of the first coding of seizure or
epilepsy. �2 tests were used to assess significant differences in
rates across groups.

Sensitivity analysis. In sensitivity analyses we relaxed some of
the restrictions imposed on our selected groups. We determined
the number of prevalent cases among beneficiaries aged 65 and
older even if they were not continuously enrolled in Medicare
part A and B, or even if they had managed care plans in the study
period (unrestricted group with claims for seizures or epilepsy,
n � 1,831,582). Furthermore, among beneficiaries observed for
all years from 2001 to 2005, we identified incident cases in the
year 2005 using different lengths of the clean period, i.e., 2, 3,
and 4 years.

Standard protocol approvals, registrations, and patient
consents. This study was approved by the Institutional Review
Board of the University of Alabama at Birmingham.

RESULTS We identified 1,463,723 beneficiaries
with claims for epilepsy or seizures in 2001–2005.
Among them, we identified a total of 704,243 epi-
lepsy cases during 2001–2005 and 186,547 incident
cases during 2003–2005 (table 1). On average, we
identified 282,661 cases of beneficiaries with epi-
lepsy each year from 2001 to 2005: of these, 62,182
on average in 2003 to 2005 were classified as inci-
dent cases of epilepsy.

We estimated that the pPPV for this study ranged
from 68.9% to 74.9% on average. Fewer than 9% of
cases identified each year were classified as such based
on only one claim with an ICD-9 code of 345.xx,
and half of these met the epilepsy definition in at
least one other year. Another 55.6% were classified
based on 2–3 claims with seizure or epilepsy ICD-9
codes; of them, 83% met the epilepsy definition in at
least one other year. The rest were classified as cases
based on 4 or more claims with relevant ICD-9
codes, and of them about 87% met the epilepsy diag-
nosis in at least one other year. Overall, only 21% of
cases on average had fewer than 4 claims for seizure
or epilepsy in only 1 year. In addition, only 2% of
cases were defined as such based on ICD-9 codes
780.31 and 780.32.

Compared to beneficiaries with claims for epi-
lepsy and seizures, prevalent and incident epilepsy
cases had smaller representations of the oldest age
group, and slightly higher representation of black
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beneficiaries (table 1). Compared to the 5% random
sample of Medicare beneficiaries in 2003, the group
of beneficiaries with claims for epilepsy and seizures,
that of prevalent and incident cases had a higher pro-

portion of black beneficiaries and a smaller propor-
tion of Asians and Native Americans.

The average annual prevalence rate of epilepsy
among Medicare beneficiaries for 2003–2005 was
10.8 per 1,000 and the average incidence rate was 2.4
per 1,000 (table 2). The incidence rate increased
with age, and women had a slightly higher rate than
men. Black beneficiaries had significantly higher
prevalence and incidence rates than white beneficia-
ries, while Asians and Native Americans had lower
rates (table 2).

The figure shows the trends in prevalence and in-
cidence rates by age within each race and gender
group. In general, the highest rates were among black
males followed by black females for each age group
(figure, A and B). Incidence rates increased with age
for all groups, with those for black males being the
highest for each age group (figure, B). In addition,
although the overall incidence rate was higher for
female than for male beneficiaries, age and race-
specific rates were not. Female beneficiaries, how-
ever, were more likely to be older than males (p �

0.0001): for example, 20.3% of them were 85 years
old or older compared with 12.1% of male beneficia-
ries (data not shown).

Sensitivity analysis. In the unrestricted group of
1,813,582 beneficiaries with claims for epilepsy or
seizures with no restrictions on continuous enroll-
ment in Medicare part A and B and on membership
in fee-for-service plans, 41.3% were male, 81.5%
were white, 13.6% were black, and 13% were older
than 85 years. In this group, we identified 848,527
prevalent epilepsy cases and the average annual prev-
alence rate was calculated to be 11.5 per 1,000 (vs
10.8 per 1,000 when using the restricted group).
Among beneficiaries observed for all years from 2001
to 2005, we found that the incidence rate for the year
2005 declined as the clean period became longer.
This rate was 2.3 per 1,000 if the length of the clean
period was 2 years, 2.0 per 1,000 if it was 3 years, and
1.8 per 1,000 if it was 4 years.

DISCUSSION A mean prevalence rate between 10.8
and 11.5 per 1,000 and an annual incidence rate of
2.4 per 1,000 indicate that epilepsy is common
among Medicare beneficiaries aged 65 and over. The
magnitude of these rates indicates a significant and
unrecognized public health issue. Other diseases of
similar frequency receive more attention; for exam-
ple, the incidence of colorectal cancer is about 2.5
per 1,000 in the population aged 65 and older.9 Even
when considering that our case-finding algorithm
may identify true cases of epilepsy only 70% of the
time, the numbers of cases remain considerable at

Table 1 Characteristics of a group of Medicare beneficiaries in
fee-for-service plans with claims for epilepsy or seizures,
prevalent and incident cases of epilepsy, and of a random sample
of Medicare beneficiaries

Beneficiaries with
claims for epilepsy
or seizuresa

Epilepsy cases

Medicare 5%
random samplebPrevalent Incident

No. 1,463,723 704,243 186,547 1,282,898

Male, % 41.0 41.4 40.2 40.9

Age, y, %

65–69 27.2 29.2 24.4 25.9

70–74 20.0 20.8 23.8 23.7

75–79 21.3 21.1 23.8 21.3

80–84 16.9 16.0 17.0 15.6

85� 14.6 12.9 11.1 13.5

Race, %

White 84.1 83.4 83.5 88.3

Black 12.3 13.2 12.9 7.4

Asian 0.82 0.73 0.87 1.2

Native American 0.19 0.21 0.16 0.3

Other or unknown 2.6 2.5 2.6 2.7

a Medicare beneficiaries in fee-for-service plans with �1 claim with codes for seizures or
epilepsy in 2001–2005.
b Five percent random sample of Medicare beneficiaries age 65 and older in fee-for-service
plans (2003).

Table 2 Prevalence and incidence rates (per 1,000) of epilepsy: Medicare
beneficiaries in fee-for-service plans, 2003–2005

Average annual rate and odds ratios

Prevalence OR CI Incidence OR CI

All 10.8 — 2.4 —

Age, y

65–69 11.4 1.00 — 0.98 1.00 —

70–74 9.9 0.86 0.86–0.87 2.2 2.24 2.20–2.27

75–79 10.8 0.94 0.94–0.95 2.8 2.85 2.80–2.90

80–84 11.2 0.97 0.97–0.98 3.4 3.43 3.38–3.49

85� 10.4 0.90 0.89–0.91 3.7 3.80 3.74–3.87

Gender

Male 10.8 1.00 — 2.3 1.00 —

Female 10.8 0.99 0.99–1.00 2.4 1.04 1.03–1.05

Race

White 10.2 1.00 — 2.3 1.00 —

Black 18.7 1.84 1.83–1.85 4.1 1.83 1.80–1.85

Asian 5.5 0.53 0.52–0.55 1.6 0.71 0.67–0.74

Native American 7.7 0.74 0.71–0.78 1.1 0.51 0.45–0.57

Abbreviations: CI � confidence interval; OR � odds ratio.
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more than 197,000 prevalent cases and more than
43,000 potential incident cases every year.

Our findings, based on a nationwide database of
over 40 million people, concur with the results of
studies of smaller population groups,3,7,10 which also
indicate that rates of epilepsy in the older population
are higher than those for the general US population
of 7.1 per 1,000 for all age groups.11 The incidence of
epilepsy in our study was higher than the incidence
rate reported in previous studies that included older
people.2,7 One reason may be because many previous
studies were of groups less likely to be representative
of the whole US population, including studies of
small geographic areas2,7,12–14 or relatively homoge-
neous ethnic or socioeconomic groups.4,10,12 Another
reason is that our incident cases may not all be true
cases of new-onset epilepsy and that we may have
overestimated the incidence. Indeed, our sensitivity
analysis indicated that using longer clean periods
leads to identifying fewer cases as incident. Incidence
rates increased significantly with age in all race and

gender groups. The correlation of age and incidence
has been reported previously. In the Bronx study,
epilepsy incidence rose dramatically with age: per
1,000 patient-years, it was 0.26 for ages 60–74, and
1.01 for those 75–89.7 A similar correlation was also
found in the Rochester study.10

Prevalence and incidence rates were highest
among black beneficiaries, in particular black men.
This is consistent with earlier studies,13,15 and has
been ascribed to a higher risk of hypertension and
stroke. However, there may be other influences pre-
disposing older African Americans to seizures: in one
study, race was found to be an independent factor
when stroke was accounted for.7 The racial difference
between African Americans and whites was not
found in other populations, such as among members
of an urban health maintenance organization
(HMO) in Houston, TX.16 The population in the
Texas study differed from ours because it included
mostly adults younger than 65 who were healthy and
employed. Furthermore, we find the prevalence

Figure Frequency of epilepsy by race, gender, and age

(A) Average prevalence rates of epilepsy by race and gender groups and by age at first observed seizure for Medicare
beneficiaries with a claim-based diagnosis of epilepsy (2003–2005). (B) Average incidence rates of epilepsy by race and
gender groups and by age at first observed seizure for Medicare beneficiaries with a claim-based diagnosis of epilepsy
(2003–2005). Other race indicates Asian or Native American.
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among Native American beneficiaries to be lower
than that reported among residents of the Navajo
Nation who received care from the Indian Health
Services.4 The Navajo data may not be representative
of Native Americans residing elsewhere who receive
care from Medicare providers. In addition, we found
a low frequency of epilepsy among Asian beneficia-
ries. This is in line with lower incidence rates found
for Asians compared to whites in the Texas HMO.16

Women were slightly more likely to have incident
cases of epilepsy than men; this difference achieved
statistical significance due to the large study popula-
tion. Other studies of older adults have failed to find
differences by gender,7,12 and some studies including
subjects of all ages have found a higher risk for
males.2,4,13–14 In our study, the observed gender effect
was due to the age difference between male and
female beneficiaries. Because they lived longer
than men, women were more likely to experi-
ence the higher rates of epilepsy at older ages.
Within the same age group, rates for women were
lower than for men.

The frequency of epilepsy must be contemplated
in light of the impact of seizures on the lives of older
adults. Seizures not only cause injuries, high utiliza-
tion of medical resources, and death, but also create
serious social restrictions, reduce income, and lower
quality of life.17 Older people are likely to have seri-
ous injuries from seizures such as falls and broken
bones, and are more prone to have side effects of
antiepileptic medications.18 Moreover, postictal con-
fusional states may last longer, and if status epilepti-
cus supervenes, it is much more likely to be fatal.19

Older adults with epilepsy are disproportionately
subject to cognitive decline.20 There are several po-
tential reasons for older adults to be more susceptible
to epilepsy, with the occurrence of comorbidities
such as stroke and dementia being among the most
commonly identifiable causes.3,10,21–23 Despite the
burden associated with this disease, currently, very
little is known about the extent to which older Medi-
care beneficiaries receive appropriate evaluation and
care for their seizures.

There are some limitations to our data. The most
important is that our estimates are based on data on
health care utilization, and thus on whether benefi-
ciaries sought and obtained medical care. For exam-
ple, we may have missed less severe cases that did not
require medical attention. Moreover, the most com-
mon seizure type in the elderly is complex partial,18

which may be difficult to recognize since these sei-
zures may consist merely of blank staring. Further-
more, data are accurate if diagnosis codes are used
accurately. The codes for epilepsy, seizures, and con-
vulsions are confusing, and physicians may be unsure

of which one to select for a particular patient. Pa-
tients may also receive an epilepsy diagnosis code in
error if they have syncope, psychogenic unrespon-
siveness, or other nonepileptic phenomena. In one
study, the most common reason for identifying a
false positive epilepsy case was due to the use of the
ICD-9 code for epilepsy, 345.xx, instead of the
ICD-9 code for migraine, 346.xx.4 Our definition of
epilepsy was more conservative than definitions used
by others as it required one or more 345.xx codes or
2 or more 780.3x codes, and the 780.3x codes had to
occur at least 30 days apart. Several previous studies
required only one or more of either code without
time constraints7,24; therefore, our method may have
been less sensitive but more specific than others. Fur-
thermore, information on filled antiepileptic drugs
was not available in our database: adding such infor-
mation could have improved our ability to identify
true cases of epilepsy.8 Finally, as mentioned above,
our methods may have overestimated incident cases
by including patients who had a new diagnosis
within our time window, but who may have had sei-
zures more than 2 years earlier with or without inter-
vening claims. Expanding the “clean” period by 1
year reduced the incidence rate by about 10%.

In this study we found that a significant number
of Medicare beneficiaries is affected by epilepsy and
its associated poorer quality of life, especially African
American men and those older than 80. Understand-
ing the epidemiology of epilepsy in older adults is
important for public health officials to understand
whether resources are in place to address the needs of
this population group. Physicians must be made
aware of the extent of the problem: given its preva-
lence and the often subtle nature of seizures in older
patients, they must give the possibility of an epilepsy
diagnosis appropriate consideration. They also must
be educated about the best care for older adults with
epilepsy: due to the coexistence of numerous other
chronic conditions and drug treatments in this pop-
ulation, treatment is particularly challenging. More
research is needed to determine if older adults of all
race and age groups receive appropriate care for epi-
lepsy and are, thus, given the opportunity to enhance
their quality of life.
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